Effect of training on the dose-response relationship for insulin action in men.
Seven endurance-trained subjects [maximal O2 consumption (VO2max) 64 +/- 1 (SE) ml.min-1.kg-1] were subjected to three sequential hyperinsulinemic euglycemic clamps 15 h after having performed their last training session (T). Results were compared with findings in seven untrained subjects (VO2max 44 +/- 2 ml.min-1.kg-1) studied both at rest (UT) and after 60 min of bicycle exercise at 150 W (UT-ex). In T and UT-ex compared with UT, sensitivity for insulin-mediated whole-body glucose uptake was higher [insulin concentrations eliciting half-maximal glucose uptake being 44 +/- 2 (T) and 43 +/- 4 (UT-ex) vs. 52 +/- 3 microU/ml (UT), P less than 0.05] and responsiveness was higher [13.4 +/- 1.2 (T) and 10.9 +/- 0.7 (UT-ex) vs. 9.5 +/- 0.7 mg.min-1.kg-1 (UT), P less than 0.05]. Furthermore, responsiveness was higher (P less than 0.05) in T than in UT-ex. Insulin-stimulated O2 uptake and maximal glucose oxidation rate were higher in T than in UT and UT-ex. Insulin-stimulated conversion or glucose to glycogen and muscle glycogen synthase was higher in T than in UT and UT-ex. However, glycogen storage in vastus lateralis muscle was found only in UT-ex. No change in any glucoregulatory hormone or metabolite could explain the increased insulin action in trained subjects. It is concluded that physical training induces an adaptive increase in insulin responsiveness of whole-body glucose uptake, which does not reflect increased glycogen deposition in muscle.(ABSTRACT TRUNCATED AT 250 WORDS)